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Dear Mr. Jellinek:

BUTYL GLYCiDYL ETHER
EPA REFERENCE NO. 8EHQ-0778-0213

This letter is in response to the EPA subpoena served on Dr. M. J. Sloan in our

Washington Office on July 17, 1978. The subpoena has been referred to me for
response.

Under a cover letter signed July 12, 1978 by Dr. P. F. Deisler, Jr., Shell
transmitted to the Director of the O0ffice of Toxic Substances a report entitled
""Chronic Vapor Toxicity of N-Butyl Glycidyl Ether", University of California
report no. 270. Also transmitted were unpublished data for a bacterial mutagenic
Ames test of Butyl Glycidyl Ether by C. H. Hine, one of the authors of UC report
270. We do not believe either of these reports indicate a substantial risk.

This information and the cover letter were mailed from Houston on July 12, 1978
to our Washington office. The package arrived in our Washington office on

July 17, 1978 and was delivered to EPA the following day.

Although UC report 270 bears a confidential notation it, and the other report

were submitted for whatever use you may wish to make of it. In mid-February

these reports were circulated to BGE producers or former producers for comments
and background for an ongoing BGE toxicity study being conducted at the University
of Texas Medical Branch at Galveston.

UC report 270 conducted in 1957, involved 50 7-hour exposures of male rats to
four vapor concentrations of BGE. The concentrations were 38, 75, 150, and

300 ppm. At 38 and 75 ppm levels the authors concluded that there were nc signs
of toxicity. Signs of toxicity appeared at 150 ppm and increased at the 300 ppm

level. Based upon the results the authors suggested a threshold exposure limit
of 50 ppm.
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Neither the abstract nor the summary portions of the report noted the testicular
atrophy observed in 7 of the test animals detailed in the "results' section of
the paper. A review of the report indicates that no specific weights of the
testes were taken as was done with other body organs. No histopathological
examination of tissue of the testes is indicated. Observations of atrophy
probably were visual and without a baseline comparison. In the ''discussion’
section, the authors assume the atrophy was not a result of exposure to BGE

but was rather secondary to ''some other abnormality, especially pneumonia'.

As a result of conversations with Dr. Marvin S. Legator of UTMB in Galveston,
Shell and two other BGE producers, Ciba-Geigy and Celanese, are sponsoring
mutagenic studies by UTMB which are a follow-up to earlier studies conducted
by Dr. Legator and which Shell reported to the EPA on February 21, 1978. The
new study will involve topical application of BGE at dosages of .375, .75, and
1.5 g/kg, and a saline control in similar quantities. A pathological evalua-
tion will involve a gross necropsy of all ccntrol and treated animals and
fixations of liver, lungs, kidney and testes tissues in Bouins and Clelland's
reagent. Results of the pathological examination should be received in either
October or November. Shell will advise you of the results.

The second document item requested in the subpoena requests ''all other documents
concerning substantial risk of injury to health or the environment of Butyl
Glycidyl Ether''. A review of our files does not reveal that we have any docu-
ments indicating that BGE presents a substantial risk of injury to health or

the environment. Therefore, | cannot be directly responsive to your request

in this category. Nevertheless, | enclose the following, which we have not
submitted previously, because they are peripheral to the areas of emphasis

in the earlier submissions:

1. A memorandum from C. H. Hine to T. B. Albin, dated
September &, 1356, concerning "Toxicity of Epon 815
and Epon 820", :

2. A memorandum from C. H. Hine to T. B. Albin, dated
July 15, 1957, concerning "Current Studies on the
Effects of Certain Mono- and Polyepoxide Compounds
on the Blood and Blood-Producing Organs't.

3. A University of.:California report dated March 13, 1956,
entitled ""The Toxicity of Glycidol and some Glycidyl
Ethers'', UC Report 253.

4, A letter from €. H. Hine to Dr. N. G. White dated
November 25, 1958.

5. A University of California report entitled "'Skin
Irritation and Toxicity of a Series of Experimental
Epoxy Compounds'' dated December 18, 1957, UC Report
No. 275.
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6. A memorandum from M. B. Slomka to' H. Frank dated
October 22, 1974 and ccncerning ''Comparative Skin
and Eye Irritation of 5 Substituted Glycidyl Ethers'.

7. A mcmorandur from M. B. Slomka to H. Frank dated
January 4. 1975 and concerning '"Primary Skin Irrita-
tion Te: with several lots of N-Butyl Glycidyl Ether'.

Also enclosed are the results of a literature search conducted by my department.
Although various of these documents submitted bear a notation of confidentiality,
Shell does not wish to assert such claim to such documents.

Sheil does not believe that the new information about the biological effects of
BGE indicates a substantial risk. Vapor pressure is very low (2 mm at 70°F)
and respiratory protection is advised; other protection is advised to prevent
any skin contact.

Although the document requested in the first part of vour subpoenz has already
been submitted, and in our opinion there are no other documents to submit under
the second part of your subpoena, the enclosed packet represents the total of
all documents that may be pertinent to your action. In the future, if you have
need of any additional data concerning BGE please do not hesitate to write or
telephone. When additional information is received, which is pertinent to BGE
toxicology, it will be transmitted to you.

Yours very truly,
A A

M. B. Slomka, Ph.D., M.D.
Consulting Toxicologist

Attachments
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ZOXICITY OF EPQM €15 AND EPOM 220

During the week of Auguot 13, Dr, Vhite, Heneger of Industriel
Hiygicne, Shell Chemical Corpiration, discussed with me the problem of
the toxicity end skin-irritoting propertles sssociated with EPCN €15 ond
EPON 820, He stoted that sinco thcse EPONS would be used in increasing
gzounts and since thoere was ovidenza from field deta thet they were nore
prone to casuse dermatitis thun I20M 823, an investipetion should be
carried out to obtoin basic {oxicity information, Thie request oy
formalized by his letter of sugust 21 to you,

From informstion whick I have glnce recelved;, the composition
of EPON 815 1s (10.5% n-butyl glyeidyl ether, while that of EPON 820 is
(62.55 ErON 828
easentiolly (43 glycidyl pheryl cthaor
G965 LPCON £23,
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Calirornio indicetes that ceusidersble toxicity dats has been scocumg-
loted on the basic coupononte of these o re0uS. I heve reviewed
espzeially U.C. Reporis 2.7, 233, 240 and 253 ond lLsve gux erized, 4n
Tebles 1 ond 2 sttcched, tis cosentlal informstion on the toxiciiy and
irriteting offects of thosc coamounda, :

While n-butyl glycidyi cther and phenyl glycidyl ether areo
more toxic than EPON 82¢ by oprroximately an order of magnitudae, when
glven to exporimentsl oninals iaterjestrically or opplicd to the skin,
the toxicity clras is sti1l11 only that of "slight" or "practically non-
toxic*, The only conceivadblo systomic toxicity problem which mipht
ocour froa use of thege compcunds would be asgociated with vaper ecxpogure
fo n-butyl pglycidyl cther. l»rc the lethol concentrotion for rats ia
1030 ppa for & singlae E-hour tupcaure, Chronic toxicity studies with
thio compound which have been carpleted but not yet reported indicste
that continusl exposurc to 152 Pre or less does not produce sny cvidence
of chroniae untoward erfeects. ilowever, the coapound conteins pood waraning
propertios, Therefore, it would enpoer that an evaluation of the syotemnio
toxicity of EPON €15 ond LICH 229 weld trnbably nnt be necessary sinoco
it 19 pogaidle to resvennliy extinpolate from the availeble data that
the toxicity 1a of s lov craer, ond since the industriel hyzicne prectices
which Pr, White hoa develepad for Lha glycldyl ethers would bo pore than
sdequate for handling theca 1wo LPLNS,

eferonce to tho dute on irritotine effects indicates thet
n=butyl glycidyl clher, phonyl glyeidyl ethes end EPON “28 erc only

®
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nildly irritating to tho eye and tho% nlnple er cocaslonal contact with
the skin produces no irrftation vi4h EPON 828, mlld irritstion wiih
phenyl glyeldyl ether, and moderotn irritotisn with n-buty) glyninyl
c¢ther, Roference to the dota on reneated spplicution i3 pars asanineful
for the purpose of predletinr the likelihood of ckin irritstion rezuliding
from {ndustriel uzssze of thera ciipounds.  I% may be geea thnt whille
EFQN £28 19 only nildly frritsaiinr oa repentod contact, n-butrl olyeidyl
ether and phunyl plyeidyl uiher ave moderstely irritatine, tie latter
compound being soncwnat rore so. I can be reasonnbly predicted that
resla formulnticns eontsining thie twdy mlvedlyl cthers will Se mera irri-
toting thon 2P0 €28 snd that increaced cautlon must bo obrerved in
evoiding prolorzed or repeated contict of thase aLapounds with the 2kidn,
¥hdle 4t sy be possible thet thass ethern m3Yy cauze 8 synorgiztic frrie
toting effeoct whan 4n cozbinsiion with TD2OY 628, 1t f9 unlikoly ithat
this would bo of an intensity which would warrent unusual conzern
relotive to thair use, Again 1% would arpeoar thet proctices sivoceoted
fcr' ths control of thoe plycldyl ethierg would be eufiicient to ooniral
ony dermatitis whieh mlsht Lo sssoclatved with ihe haudling of LPIN &1
ond EPON 820,

- q-T- 5L :

I would guzgest that th2 cunzsries of the dots aend Ly comnends
be forvarded to Dr, white, It uwsy be thst alter reviewinT these he will
feel that scditional toxicolosicsl studles will not be required end that
hn w111 ba shle to develop safe handling L{nformsticn with tho additional

Gute wulch has been furaishzd hisu.
His Dwwiher consonto on this motter will bo appreciasted.,

vt e e e eieeey et
CT0InA [NFRVIRFOSS. Y

C. H, lLilne, M.D,

CItt/ ok
Attachzenis
¢oy Addressee (6)

be: R.A. Pratt
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SHELL DEVELOPMENT COMPANY
EMERYVILLE, CLIFCRMNIA

0

T. B. ALBIN®

SURILTT
PR P R e
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July 15, 1957

C., H, HINE

CURRENT STUDIES ON THE EFFECTS OF
CERTATH MONO- AND POLYEPOXIDE
CCLFQURDS CN THE DLCOD AND
BLCOD~-FRODUCIHNG QORCANS.

In order to cocrsolicste material for discussion of current
and contempleted studies cn the cheve subject, I have prepared the
stiached outline for inforrmatlcn of intercsted parties,

CHH/Jeck
Attechment

=
ot

(7 AT AR
C. H. Hine, M.D,




Studies on the Effect of Cortain Epoxy Cempounds

on_the Blood and I'lead-Formine Orpang

e Bac
LY. 2 Y X

I. Work Commierted

PRy ¥

A,

B,
E;B

C.
C

D.

E,

Repeated Topical Applicetion (Three deily paintings to rats):

1. Compounds:

Diglycidyl ether C.5 gn/ka
EPON 562 2.0, 4.0 gn/xc
Propyl glycidyl ether 1.0 gn/kg
Butyl glyecidyl ether: 1,0 gn/kg

Repeated Vapor Exposures of Rats (4 hours daily for 3 deys):
L. Compounds:

DGE:
BGE:

50 ppm
250 ppm

Repested Intremuscular Adminisiration to Rets (3 daily applications):
1. Compounds:

Allyl Glyeidyl ether: 400 mgm/ ks

RGE: A 400 mam /v
Butedicue dloxide: 25 mem/un

DGE: y 25 mgn/kg

EPON 562 100, 200 mgm/kg
EPON 828 800 regm/ke
Glycidol: 100 mg/¥z

PGE: 400 mg/kg

Propylene Glycol

{control) 200 ng/tg

Triglycidyl phosphate 25 rg/kg
Vinyleyclohexene
dioxide 200 mg/kg

Sirgle Intramusculsr Aduinistration of Dogs:
1. Compounds:

DGE:
EPON 562:

25 mg /e
200 mg/kg

Repeoted (twice) Irtravenous Administraticn of Rabbits:

1, Compounds:

10 mg/kg
50 mg/kg

DGE:
EPON 562:




II. Vork in Propress

A, Single Tapicael Applicetdons to Hatszs = °
1, Compounds:

DGE: 250, 500, 1000 mng/kg
EPON 562: 2,0, 4.0, 8.0 gm/kgz

B. Repested Skin Application to Rets (5} weekly for 4 weeks):
1. Compounds:

DGE: 125, 250, 500 ng/kg
EPON 562: 1,0, 2,0, 4.0 gm/kg

111, Work Contemnlated . .

A, Repeated Vepor Exposure of Rats:
1, Compdunds:

DGE 25 ppm, 7 hours deily (20 X)
EPON 562 Saturated vapor, 7 hours daily (20 X) for re*: snd rabbits,

1, Compound;
DCE: 1.0 gn/¥g
EPON 562: 4.0 gn/e
EPCY 828: 4.0 gm/kg
é:) "~ C. Repested Skin Application to Ratbits and Monkeys:
1. Compounds:

DGE
EFON 562) Daily for 20 applicotions; gquantity to
EPON 828) be besed on rot values,

D. Single oud Repeated IV Infusions of DGE (25 mg/xz) and
EPON 562 (200 mg/kg) in Dogs.




Table 1, Repented Tcnﬁcnjwﬁﬂvlicatigg

Daily Pointinc of &l Faby

e i w0 ot ey s

Fem, Marrow !

Nucleated Cellj
Rody Weicht IC_Counts (x103) Count (X108
Dose ; % | P % YR
Comnound _ Gn/¥e  Initial jFinal Chones ] Initind (Final Change Count ~ Chanpew
i
iBGE 1.0 140 157 +12,1 11.0 14.0 | +27.3 204 o -
H
DGE 0.5 118 106 -10,2 11.6 3.3 =7C .0 72 =64, .
. H
EPCN 562 2.0 136 141 +3.7 9.3 7.9 -15.1 128 =36 ;
PGE_ 1.0 139 119 1472 | 12,6 13,4 | 46.4 | 204 0o
Table 2, Repented Vavor Exvosures 1o Rats
(Four Hours nailv for Thres Davs)
- - ¥Yem, Larrow
Nucleated Cell
Badv Weight. ¥BC Counts (X103) Count (X100}
Dose Lk ; | & %
Cornround . .Fro Tnitiall Firnl !Chanﬁe Tnitiel! Final §Chan?e Count Change

BGE ' 250 128 | 11 i +10,72 15,0 2,5 § «43,3 Vo192 =4,
i
DGE 50 145 129 ! =L 16,9 12.3 ? =27, 2 i 149 =23
Table 3, Repeated Tntramusculnr Administration

(Series_of Threa Doilv Doses) to Rats

Dosage | No, ot

e ——— e ot ey it - S o m e ET m S e A G  WGES SO ) O 2 e

*hite Blaod Coung

Compound e /e | Serics

AGE i 400 1 16,000 | 8,400 |

BGE 400 1 8,200 110,300 | 10,100 9,800
Butedicne Dioxide 25 2 )10,700 §_5,700 l g,8C0 7,700
DGE 25 2 110,700 | 7,200 1 11,500 | 12,000 |
EFCN 562 100 2 11,400 9,900 | 11,300 | 11,3008)
EPCN 562 200 2 10,200 8,6c0 | 5,300 5,1000)
EPON 328 800 1 9,7C0 110,300 i 13,300 | 14,500
Glyeidol 100 1 13,500 113,200 !

PCE 400 1 10,500 114,800 | 15,800 15,200
Propylene Glycol 200 2 110,300  |11,100 | 10,400 | 14,200
Triglyeldyl TGy, 2 11 IlA,ZOO ‘10,400 § .
Vinvicvelohovens dioxide . ADO to 16,900 5. 000 e

?
Taitinl__ 4 Davs | 8 Davs . 12 Davs |

s) Femorsl marrow nucleated cell count:

b) Femoral merrow nucleated cell count:

176 X 106,
82 X 105,
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Table 4, Sinele Intromusculnar Acministretion to Dors
! _“hite Blnrd Count
Dose | NDuva Post Inifection

iCommound Me/Ke | Dog -15 ) 2__ 1 6 i 22
‘DGE 25 | 1 18,800 |13,300 !10,500] 15,000 45,400 |22,3C0
| 2 12,500 | 5,600 |20,200 10,000 | 16,2C0 | 16,400 |
f 3 7,800 15,5C0 [12,6C0, 6,800 | 40,7C0 | 15,100 i
}EPON 562 1200 1oy 17,900 {17,200 {23,0C00 2,000 ! 43,800 {25,500 .
‘ : 5 211,000 d9,800 | 9..00 2,000 P11.sc0 12 100 !

Iehle 5, Repeéated (2) Irtravenous Administration, Rabhite

o

y Dosc : . .
Compourd | Me /v ' 0 : 4 | 8 E
: Al |
DGE I 10 ) 9,900 8,000 ? 11,900]
! : ' !
{ FPON 562 I 50 “_,_"i~"§J1QQ,*J",§¢éCO : B.ZQQ}

L ——
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. The toxdeity of glycidol and five 1002t 2t 305, 2yl glyeidy! ether,
— n-buiyl glycidyl ether, diglycidy! ether, so Siropyl glyeidy L ether, and phenyl

.+ glycidyl ether, was cvaluated e experimenially, m—Mor:cch.lorohydrin was

ircluded in the study, sine e it was purgorted o be a metabolie product of

giycidol; erperimenial evidencd did r Gt rebsiantiate {hig theory.

signs of toxicale. Sl actlvitey ynwiag accerding

L aa Bt R
.‘......‘—-‘.-

to the route of aaministration: depres isn o

f the central nervous sysem

on Intragastric administr: aticn; hyvoxlz, aerophagla, dysgrea, and irritation

cf the pulmonary tract cn respiratory exposure; and irrel tation varying

¢ from erythema 10 eschar 1 cutaneous anpl!

zation.

37
N Whiie tha coempornds vartzd Screwrnl in toxicisy azeardng o

- the roule ¢f adm intsirat 10n, none 7 *he oc

cmpowids would be clasais flad

,

O ad Yo ) ‘.‘L\Q"‘ L antatel adrat A S~ 3 et CaE e - - .
o .aZ8 micre than [Releraialy ot on gircia CHFOSUTS) most of theim wers
| Y (1 - M
! ot{irin v ey de L] iU N ¥ IIRN .
STiotieny LIS CF practcally noarcxis.
lag L Iy Y ~ 3 - = - b - - - 9 13
=L@ Ive etaers ranged o their irritatinse <3¢ on the ey2 from milg
[y~ A TN e -~ ! 2N HEERT TV IR P S S U A Aamn e w3 by by
\oun BRG PUEJ LG Severe (DGR). Diglyailyl siter was ze erely irritalting

to the skin ¢n single appiication; on ropented conlication, giycidol and

P b caR T et - ’ * - ro - € .. -
<% cazsny! glycidyl ether 2lso procuced severa degroes of irritatiop.
o
O Jrs ﬁ‘l*}. ar *‘ ooy 71 C l oY v an A cidan~ w3t raio
VL allyl and 1s0propyl glveicyl athers cuused any evidenze of swstamic
: txdcily on repeatzd exrzosure ig 450 pom i vapor

Similar to othe reommon indunsirial chemicals such ag amrnenin

‘gases and acrolein, which PUSSess ool warning properties

because of the low xicity by this ro

705 . 3 - . ot - e 1o
ie. Al of the compeunds produced skin
3 3 N a P A e el - N s FENE N
Irritation on racented connct, nnddormatids may e aupeeizd in pergennel

(‘ TN

. xttzed cutaneousiy,
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Recent studies {n this labora’ory nave incl d“.. t.he mvaﬁﬁganen Qg a
nurnber ¢ compeunds ceatalning epoxy lnk: ige.  The tox ddelty Qa four Emﬁﬁ
reslns and diglycidyl rescrcino’i hai been diseussed in U C. Report 2143,
Qe studies on EPON resins snd wssceiated adducts and ha.rdﬁner:) have
been reporied In U. C. Raporiz 2007, 223, 232, 233, 2'28 245 248 and 252.

L Y

The present regort is concersed with a series of gLv i y rlvauves.

S e o] : 1 } 1 H
allyl glycidyli ether (AGE), n-bwyl giycldyl ether (BGE), isopropyl gxyf‘idyi

2tiher (IGE) and “Henyl gly=idyl cther (PGE). Since there Wwas a pos *bzhw

o

-8

that glypldol might undergo e tiological tran formatlon to af-monoc"lloroi*ydrm '

.fICh) the comparative toxicity of this ¢ cmpound was al.no evdua od., (See
letters of June 24, AW*us 5] r.-ni sSzptember 23, 1953, and of “Iovam er 10,
Q R naw o e LFEY + . ‘
1955.) Dizlycidy: ether (DGE}, previc usly raported cn (U. C. Report 205)

15 lecluded for comparative vurnores 2.50.  Swructural formuwlas and 1mp0r—

Y -
. * : 1 . .
- Teerinal e e e e T S . - e A 3
it Peysicas propeies of thene compounds 2r2 shown in Table 1.
rrhO"{T"" """"";'.10] i.-. AE rvmsa e o, Y, 2o -~ Tvnd A 3 -4 . ‘ .
Bot ei CHA0L LS 2T prevint ¢aly of ra2search interest, the four eglycidyl
. alyel

gthers rave indusirial apelications.  Those 2nsicaticns and patential uses
are: az slatilizers of chiorinaied Aydrccurkens against deterioration as
v bt 4

1 7er apolization as swur’ace cea".mgs.
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The rols employed in theze stidier were males of the Longﬁ?ans

.'.3
c}
i
B,
=)
¢}

swrain, obtainad from t-e Simons Atories ie Gllrey, California.

Those on acute experimenis were Loused % or @ to a cage, and fad standard

labsratory pellets. Those used for lo ng-term experiments were house.l

WO 10 a cage and f‘ed on a special graen powdered dist obtained from the

mensen Laboratorics

9]
s

The mice were males of the Webster strain, obtained from the
Simncnsen Laboratories, except for those used in the ex zeriments with n-butyl

her, which were of the Princaton strain and obtained from the

-

Hooper Foundation. They were housad and fed as were the rats usad for the

LA < . - » M L2 g D -~ [ .. 1

2 Simcasen L.L-‘Jo:‘:*.:ome;:. oz wery nonnsd gty and fed staedard
L* . 3 b1 - N

rachit paliata,

31,00 o ; . B TN B « -
SH-SULOr R2Crodsy: mice and vais Ly doonsiiafon uadar }izat ether anasihesta

-~ R A S P T w3 v e m e T8 ey In oz oy
And raoniis oy air injectico into an i vais,  Suilable dozues were taken for

rriiiad, s Teom thase tnd 4 digd
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Cunirg labrralory heovis. LEYzg voens s onlaaiadad by the racihed ol
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Aier

ned thh greups of Lo anlmals, rats and mics

in groups of Dor 6 (weishirs 00 3 12 s :
Sl h).t‘. Jon . fyT M § oy -
(weighicg 83 1o 130 and 18 to 99 Gm., respectively)

were given graded doses of the seven compotnds intragastrically by

)
b
fO
D
(o}
5

I 5 0f u bali-point necdle and Syringe. 00323 are see
K & - 4 of

Tadles 2 and 3. Giyeidol and ACE were diculed to 50 cer cent concen

A 33 £ .
STAUOR L0r rals, and to 5 per cent for mie Diglycicyl ether was
o
glven undiluizd to rats and in €0 par cent corzentration to uuce BG"‘
- £ .
)y v <
was given undiluted to rats and ir. QO Per cen? cencentration to mice .

“ ::- oY Ny ! ; ‘
«ICH wes given in § ber cent eoncentration to both species. In all cases
N ° o PR

ine diluent used wasg Lropyiene glynoi

3. Iniraveriteren) adming zraion. Cniy BGR was tested by thi;
e \

roule.  Grougs of 5 vats (191 is | G . i
B8 0L 0 rats (121 1o 18] Cwm.) and 5 mice (21 to 29 Gm.) were

e 4}, The

Ry

given graded doses of BG ion (T
*GE clicn (Tab
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‘D, Vapor exposure. In these unperiments graded canc»niyat.sns i}i

e the compounds were used when de th was nroduc ed wn.th exposure t@ c&m-

-4{.3',5'. centrated vapors.  The term ‘saliraic.’ vapars is noi used since it is our
| experience that the theorstical val« is Irequentl}r not obtained. The con-
centrated vapors approached theoretical saturation except with DGE, where
due o a small volume of sa_m"’ = orly about 200 ppmt was obtaired.

1. Four-hour period. Cr oups of 5 or 6 mice (20 to 28 Gm. ) were

exposed to graded concentr'mons of the vapors of glycidol, AGE and IGu
at 30t1°C., and to diglycidyl ether at room temperature (25"100 ) for four

keurs, in a glass chamber of 139.56 liters capacity. The motor-driven

: "_ | Syringe assembly preku‘" dezcribed by Hine et al. (1953) dehvereﬂ

B measured amounts of the test cofz:gn:tmd from a 10-ml. Luer-L %k syringe‘. _7
10to an evaporator throush which i siered air moved at a uniform rats.
Similar groups were e1posed to concentruied vapors of PGRE and BGE. Hizh
concsntrat.on was cbiained by burbling alr through a fritted glass dize

lmm rsed in the compound, which was 22ld in a glass container, The rate

of airflow was set at approximately & liters per minute, for Concentrated

he zraded ccrcentrations.

lad d

vapors, and at 3 to 11 liters por minvte iar
Nemina) corcemirations were chlenl J.fcw by the standard gas-concentraticn
formula of Jacops (1640) and were checlkad by determining the total quantity
of material 1 vaporized.
2. might hour paricd. rougz of d ralsz (110 10 140 Cin.) wera exgosaed
for elght heurs to graded concentrations (Table 1) of glycidol, ACE, EGE, and

@y

IGE, with lemperatures and agpa

—

enposure,

Croups of § Qs waore alon o xeosad or cight nours to cope ‘{ltril*

(80 YA R Rl "h' \r"v - "1-’\ -\ e Ny a 5
=295 of MCH, hge and PGE, at a0r1o0, 'Tha concertratad v VAagors were

cutained as coescribed abovo.




;f "PRIMARY RRITA TION STUDIES

A. Sin irrit’iticn. The skin-irritadag propertes of gly ::Ii:iel A‘GE,

268, dglyeldyl ether, and IGE w ere telermined by the mnthad of Draiz
£1955).

e back and Sanks Of rabbils (& %0 2 [{z.) were clipnad twenty-four

hours prior to use. The shoulders ond hips were used as test sites, two
areas on each animal teing scarified and two O intact. Sca"incauo n was
accompilshed by malding four inter -,u;tma epidermal scmwnec, each

.'&
about 2 cm. lang, with a scaipel blade. A patch consisting of three layers

= " of zauze was secured over each arex with adnesive tace, and 0.5 inl. of the
» unciluted compound was Intreduced uader the gauze. The rabbits were

wrapped in towels and Ilmmobilized for tw zly-lour hours, after which the
areas were examirted and irritation sCores noted. A second reaiing was |

Imade at seventy-two hours,.

B. B2 Inritation. Normal rabbit Ry &S were preselected on the .
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of 'uorescein scdium, Zushed with istilled viatar 20 ceconds after inssl-
ladcn, Afler a b w0 ~ACW interyal, v the eyas to return o ror ramal, .
4 COmpoung weas instilied into one e, l nvirg the other for a control.

A1l compounds wan e given in the amsunt of O. 1 mi., undiluted. They were
dropped on the center of the cornza while t tne :lds wers re tracted; about

- , crne minﬁte later the lids wera rewoasaed, R2adings wer2 made at one,

tienty-four, a; dhorg -eight hours, = cording fo tha method of Draicze.
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1II CHRONIC STUDIES

Chrenie studies were carried out as qnantity of sample and time
permittad. Ciycidol and tre five zly~ldyl ethers were applied receat-
edly to the backs of rabbits. Awu insufilcient guantity of diglycidyl
ether prevented repeated vapor exposures to thls coma und.  The eifects
of repeated exposure to n-butyl glycidyl ether are curraatly under in-
vestigation. Repeated vapor exposures were carriad out 2t four concen-
trations of AGE, at 400 ppm of {’:l:"“.L 1 and IGE, and at 100 ppm (approx-~

imate satiration) of PGE.

A. Reopeated appilcation.  Tae method emrployed in these tests was

similar to that used in previcus siulles of the irritating properties of

EFON curing agents (e. ¢. U. C. Poonrt 232, 1925) and was based on the
method of Draize {1958)., The sida of the backs of.rabbits was used

in all studies. Tns hoir was closaowy clipred irom the bock at leas!
twenty hours tefore the tesls wers made. “When it wos necessary to clip
regrowth of hair during the c::per:.nru;t, = peried of at 183..:t fifteen hours
wag allowed 7or healing of possible Iniury bofore fum‘ner applications wera
made. Six rabbits were used for iz series.

The compounds wera piaced cn the baclks in a geometrically even
pattern, and the iocations were chunzod on successive rabbits. AR
applications censisted of 0.2 1, of the tost material, applied with a

Syringe and spread with & 7lass rod svar onarea agproximately 1 cm. in

i . [ 200 TP P S PNt I - soe
diameter. The razteriol wag remaved ot e oad of coe hour by.wipin




L Dally applications were mad~, excopting weekends, until the d

#1700 of eschar formation at the site made further applications undesirable or

the aniinals showed signs of cystemis todetty.

B. Repeated vapor exposure. CGreoups of 10 rats were given 50 daily

seven-hour exposures (except weakends) o 4G0 ppm Of glyeidol, AGE, or.
IGZ, or to saturated vapors of PGE. In another experiment, groups of 10
rats were given £0 similar exposures to 260 ppm of AGE; exposures to 800

and 900 ppm of AGE were terminated at the end of 25 exposures, becauss -

of the undue toxieity, Al control groups were exposed to uncontaminated

Exposures ware maode simullzneously in chambers of 200 liters capacity,
and the air flow ranged from 11.7 %3 22.0 liters per minute (3.5 to0 8.6 air
c‘hanges per hour)., The constun'-me ering davice, similar to that described
under the heading of acute exposzurasg, celivered the liguids in measured

amownts o the evagorator, where it was - zporizad in the air entaring the

O

nember. The alr in the chamber was cllowed to equilibrate to a thesreticn
85 to €9 per cent of the desired cencentration before the anlmals were
o irtroduced. ‘
| Vapor ceacentratiors were monitored Cy irequent analysis of air dravm
from 2 sampling port and absorbed in 3 magnesium chloride and hydrochloric
acld solution. The de’ails of *his metnod and its application in indust=ial

hygiene air anajysis will te suramarized in 2 later raport.

e v <+ s
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a

‘and wers welghed weekly, At the en:d of ‘He experimenta; Perlod, all sur/ivops

The rats were carefully otserved ai intervalg during the exgosure,

were decapitated undap light ether anasthesta » And blood collected for bemo-
globln content (Sahls method). At neero 7Sy, the animals were ﬁarefully A
examined for gross pathologic changes, ond the lungs, Hvers and kldneys

of all animals were freed of copr eu Lim tissue angd excess moisture and

.weighed for deterraination of organ/body weight ratios. Sections of tb.ese
vor \-'t.j'l::;;’i‘.i:";

iis sues wera retalned for histolyg e ex <amination, and 2130 Hssues from
alternate animals as follows: by in, thyroid, thymus, keart, stomach, g
Iniestine, bancreas, adrenaj, tesiiz, ead bladdar. . 'f""
Organ/body weight ratios, pefc:ent:zge welght gains, ang hemoglobin
clncentrations of the exrerimental animals were compared with those of - ,;

the control animals by the Student t tost.

‘Y')"' M2 1w e s g



RESULTS

I ACUTE STUDIES

A. Iatragastric administration. Liortality rados following intra-

gastric admialstration of the compo

Glycidol.

@ids ars given in Tables 2 and 3.

Rats exhibited lacrimation in five or ten minutes, and

siight to moderate depression and Ayspnez within thirty to Sixty minutes,

a. all dose levels except the lowest,

0. 43 Gm./Kg. Within ten to forty-

eight hours, all exhibited varying degrees of stimulation of thé central

nervous system,
tion of the whiskers, volition

mitient epileptiform convulaions.

eight hours, and the LD5O was 0, £

such as nyperactivity, hypersensitivity 0 sound, vibra-
L tremors of the head or tody, and intor-
i21ths ozeurred vwithin four to forty-

- Gm./Kg.

The rats that died ghowad diffuse moderate 10 zevere Inflammeation

th

o

enteric tract, with fuid distentior 5

of the liver ard Kidneyvy;

35 . B & S .o
the lungs with plewral effusion: o

vreremia of the adrenals andg zastro-

omach; mettlad dizcoloration

tissue; gelatinous abpearance of it2 pancreatia tizsue; and an Ozcasional

pale spleen. Aside from the slizh

inflammaticn, ascites and punctate

lesiors of the lungs, the moszt Erencunced gross patnologic change In ras

sacriticed at the end of the ten-day

Kddneys; thesa were swollea to alm

granuiar appearanca,

examined m?crosv:opically,

of one casa of pulmon: Ty congastic:

......

~11 ., < -} A T .
&R tud ware iudgad normal w1t the exception

obszrvation period was pallor of the

o3l twice tha norme

Tissves of 7 rats 8L0wing gross changes ware




hce s‘xowed depresszon at all duse invels abéve the lowest :
LDgqn, or LDy), aud olgns of g'autm\, irritition even at thia levei. At the
highest dose, 0.85 Gm./Kg., cne animal hacarme ataxic at tive hours.
Deaths occurrad betwaen the seveateenth and forty-eighth hcéurs, and the
LDgp was 0. 45 Gm./Kg. |

At necrogsay, the mice shov.j punciiie hemorrhdges of the Iim mgs and
hyceremia of the adrenals and the gosiroenizric tract,.  Two animals p‘iver?
0.3 Gm./Xgz. appeared to have diea m convulsions, since the forelimbs
were adducted and the hind ljr{“_', el nb,t 2l Anouy the rnlees hi_slu‘uhlf'uliy
examined, three dying at the hirhor doses showed o gested lvers; one
al=0 showed a congestied kidney. The specimens from all groups were

atherwise normal.

<-Monochlorohvdrin., Rats sitowed rraciically no evidance of tO"*’"ty

during toe first saven heurs after adezindstiration.  However, after twenty-
two hours, moribund rats exhibite! prostration, hypnosis, sluggisméss,
dyspnea, modaraie lacrimation, and fluccid paralysis of the head or legs.
Welght 1033 was apparent among the 2uwvivors during the second and third
days. The previous weight was oot rezained, in most cases, during the |
subsequent days of the experiment. 1o iovels rangéd from the LDy tc'

the LDSS’ and the LDgO was 0. 100 Cm /K(’

Oa necropsy, the rats that dled showed moderate o severe diffuse
X & J’

33

irritation of the lvnzs witn he maorrhnzia lecions and mariced pieural e*"z:::cn;
sligot to severe irritaticn of the gas'roonteric tract with some {riab!

lvers; slight ascites; enlurged and hvperomia il 2uals; pade, swellen,
granwlar-locking ldneys; somewhas aelatinons par;cre-atio tssue; and an

cccasiconal edamatous corditicn o

ey

&y
s

ae Yrmphatic and Aiy’)ﬁ’é'ﬁ tissue of the

periteneum. Those macrific ed after ton days had hyperemia GI the lungs,




B3

o in

fat, early necrosis of the tubular ep‘um fum with precipitated p pmte*f in the

tubules, and stages of regeneraticn of opithol Hurm with dila.tmn of tubules and

bresence of custs,

The mice became QuieL cn receiving .?he inirag&si:ic 'i.rxsiillaiicn, but
resumed normal activity ia about fifteen minutes. The sequance of signs
rreceaing death was: irritation with ataxia; Siretzhing out; groiesque i
postures; ioss of the righting ref &i; rigidity of the %ail. Occasional mice

showed Sizns of delirium, such as.aimless running crceonvilsive movements,

and scme showed partial paralysis.

£tad dese levels (LD, 1 to LD \) gross observation showed hemor-.
rhagic i{vers, adrerals, angd spicens ameng the mice; and at the highest
level the kidneys were enlarvod and pale. No chinges were seen in the

tissues of the mica examined dcroscepically,

Allyl giveids] ether, V/Ithin ien minules the rals shewed signs of

disiress such as slight lacrimation, mussed Iur, restlessness, and slight
unsiegadiness. Siizat to moderate -~ ~tpressicn and dyspnea wera usually
seen beiwesn fifteen and nineily minuwies alter adminisiration, Astde from
a slight unthrilty argearance, or siight dvﬁmea, most survivors recovered
overnight. Animals that firally died sunk into a lethairgy or coma before
death. At the LDsp, deaths occurred in fonr hours o live days, w’%zla at

the hehest dose deaths cecurred in ille mare dhan to honrs.

Rats that gied shcwad rmodorata ee infiarmas 1on of the lungs,
slight to raicderats irriiaion ¢f the peasioornieric Sact with fluid distenticn,
and petechiy Remorrnasas in the smnch,  3nlesn e widneys were pale

and diseciorad, Ore 01 ese rats hud ~umeracs Euicenial }*emt:? ha; 333 ol

D

:"zr

a!.".-" --w— e
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Ggect_d tca recr acsy,

No gIoss atiiormalities were poted iz‘i;mi - 5
except stomacks disteaded with flvid in trose given 3,2 Cm./Kg. The
two dsad mice exnmined micr oscoprizallv showed in ocne cage autolysis
of the gastrie mucosa, and micimal periionitis, and in the other case,

normal Hssves.

C. Fercutaneous absornticn, Mortality ratics for the six com- .

pounds are shewn in Table 5. £) compounds Froduced edema a.;.d ery»

thema to some degree; quantitadon of the degree of irritation was oot

- atlempted.

Givcidol. The rabbits showad procresaive depression, and death
Was apparently due to respi iratory failure.  The tme of death w23 six 10
seventeen hours, and the L Dgg was 1. 08 Gm./Xg. Grossly, the liver
wa3 engorged and the lungs appeared normal.  The tissues of the two

rathits examined microscopiczliy wore roooriad § 0 te normal.

L ALY Tiveidyl edher., Depressicn increased during the seven hour
o1 izr oox.hzatmu. Iz was just noticeable at the lowest dose leve! and

_‘*oaemte at te two nighes?t levels, The LDsn was 2. 55 Gm./Kg. INec-

TOX7 showed constricted ) idneys and srleens; tissues 0f the two rabbits

examined microsc pleally were normal.

n-8ulyl glyzidyel ether, This cempound also procuced deprassion,

BRI AL IS S

ltad.:w to death in cne 15 o doys at the highsst lovals, The LDzg was

.83 Cm./Fg. The Vigcera wara nmoal 13,- normal in acce earance, but cne

NS

rabbit had a dnek oo friable lves, byo rererait lungs, and darlke Kdidneys.

()

. R TS ’ I T - 3
WCmachs, donlostines and Madga e verz often tull. No atnomnalities

were reportid on his tolagic examinnti
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>

Digl?cidvl ather. Tbé racbl 3:'31?35.‘.7 ir.g the lm*g&s‘c am
dled between three and eighteen hours Wier ihe :1pplif:a.iioa.‘ o ‘?k:e other

~ raoblts, when remcved from the hoider, were observed to have siighi res-
piratary distresa and muscular wea’mess. Thls candition proved to be
temporary, and the animals returned 0 normal in 2 few days. The rabbit
that died showed several mottled arexs on the liver; the other Crgans

apreared to te normal.

Isopropvl giycidyl ether. - Thé'mbbits showed depression at the two
higher doses, and deaths occurred between four and seventeen hours after
the application. The LDgg was 9. 65 Gm./Kg. The lungs of the rabbits
given the two higher; dcses v/ere hermorrhagic in appearance, although the
tissuves of the two rabblls examined histolegically were reported to be nor-

mal. The fumes of the compound ware decidadly irritaling to the person

~

pelying the compound.

yi einer.  The smallest dose to produce doath was

|

0. 89 G:::..,"Kg. Thire was prog’rﬁs:ﬂ.ve derression in rabbits that died,
reaching a maximur at about fiflecn hours. The sldn was wmiformly
escharotic and edematous, and the edema exiznded into the subcutanests '
cCrnrective tissue. At necropsy, the lungs appeavaed cengested, cr pale

and mottled; several livers had pale mettted arsas.
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shovm in Tahle 6.

K]

Glycidol. Within five minutes, Liritation of tha eyes a.::;d re‘sgiraistj

tract became apparent, with pasal dizehn rge, lacrimation and salivation.
Slight to moderate dyspnea and swcllen eyelids developed between cne azzd’

two hours. Gasping, with gasecus disiention of the abdomen, was seen
only at the highest level, in threa to four hours. Overnight recovery was
usual, except for slight dysprea in the animals surviving 450 ppm, the LTzq.

Several of the mice e:;poséd at this level tolerated side posiﬁ"n on the
following day. On stimulation, they exhibited cruss-flexion of the forelegs,
flezlon of the hind legs, rigid tail, and occasional clonus with extension of
the head. Death usually was xmru able boih 10 severe gassous distentiqn of

the gut and to irritation of the Junzs,

Aliy! and isopropyl glycidyl others,  Mice 2irosed to AGE and IGE

W1

Snowed severe irritaticn of the eyes and respiralory tract, accompeni
lacrimaticn, calivaticr, nasal dischargze, dvspnea, severe saspicg, and
gaseous distentdon of the abdomer. Casplez was a more prominent gigr

with AGE than with IGE or glycidol.

n-Bayl glyzidvl etrar, worly signs consisted of siight Jdeprossion

'.J

with lacrimation. Late in the ex ocsure, agitatica was demonstratad by
leazaiﬁg at the sides of the chamber. Signs of irritation werz pronounced
In some znimals, where convu'sive sasping was notad. Only onz death
occurred in ten animals exposcd o concentrated vapor (aporoximate!

3420 ppm). This death occurred in Lwaaiy-four hours,

r‘l
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..,wﬁ Br. fou ou - \;u»}»?._isasd Vious concentrs ‘
diglﬁidyl ether revealed thuat mice ware visibly distressed &y Coacentrations
as loﬁv as 30 ppm. Three of six mic. e within cne to three (.'L..jg after
eiposure to this concentration, 1401 talj -7 %25 100 per cent after exposure
to 50 and 1C0 ppm; noce of the mice 2Xposed o 10 and 20 Lprma d‘ed Slight
irritation of the noge and €yes appeared at all levels; lower levels eliciteq
slighi ayspn:::a, and there was deﬁnite respiratory distress at 30 ppm and

above.

Ly

Mice that died aftar exposur e to any of these comp ounds showed
r:;cd_eﬁate to severe dufuse Pulmorary inflammation with hemorr‘*nve and
'ei-.’usion; ard frothy nasal dlzcharze. There wag mottled discoloraticn of
tk‘e Lver and Kidneys; hypercmic adrenzis; some h]pwtropnic Spleens; and
Seévere gaseous distention ¢f the gasircenteric tract. Some corzneal opacity
wé_s also evident. Necrepsy after ton days showed some residual hyperemia
of ux? luugs apd occasicral pale and grant 21;:~Iooidng ddreys.

Th2 Hssues of ore meuse exgosed to cana leyal of glycidol, AGE

g
£

IGE were exa ined microsco;icaily; mild emrhysema was 3een in these
exposed to 200 and 670 per of gl'vcidol, tul no changres in the AGE or IGE
mice aithouzh gross changes had beon fecorded. Two mice that diad dm‘iig
E€xTosure to BGE snowed marksd ;,ulménar}' corgestion and focal inA inllamrma-

tory cells in the liver.

~

lght-tour cericd. Mor tality ratles “ollowing the ei ight-hour vapor

)

Gabosure are 3howm in Table 7.

Cly cidal. Within Several minnter, Tl eye und nose discharze wasg
obsorved in ol rale, fsilowed by mi L dyniana in about an h@:ir. Gas g}&m
and abdomina]l distention from

} It N .2 e . - - e
0 5IXin hopr of 2XDOZure, and were i




level of exposurs. Practicaily all of the deaths ccourred within eight to

‘wenty-four hours. Corneal opacity of ona or both

€yes was seen In some

ere somiwhal dysgnelc and anorexic during
the next several dzys. Recovery to an

survivors, and almost all w

asymplomatic state was usually

apparent in survivors between the fifty and seventh days. The LCgq was

€80 ppm.

Rats dying after exXbosure showed moderate to Severe diffuse {nflam-

mation and hemorrhage of the lungs, pleural effusion, emphysema, broncho-
pneumonia, severe gaseous distention of the gastroenteric tract, pale and

mottled liver apg kidneys, £ngorged and enlarged adrenals some hyper-
trophy of the spleen, and cormeal Cracity, Necropsy of rats sacrificed

aiter ten days revealed slight difiraa inilammation of the Jun

€S, emphysema,
broncmpneumonia, and mottled.

discelored iddnays.  The only microscopic
finding was culmonary emphrseinna

, Wk cxplainanple by the vatholezist,

Allyl slveidyl ether. Initial ir
~_.Z—~4-<_..._.___._M

eyes of the rats by AGE
vapors produced considerable lacrimaticn and nasal and

riiatinag cf the

Salivary fiow,
Dyspnea and g23ping appeared bemsasy tire first and third hours of exposura
2t the highest levels. The incidence ¢f cerneal opacity was greater than

with glycidol. Doeatxn:

4 eiwenn eight and forty-eight hours

, and the LCSO Was G70 aiese

LR i

s ci drath or SACrifite ware the Same as with
glycidol, Microscopicall

P e & . ~y § Ry - N
¥, B0 caszes of proumenia Ware ransy

oried, with no

v 1 - L% IR
. Other ddncrmalitioag,




/ "II PRIMARY IRRITATON STUDIES

Eye frritation. The scores cvtained in the eye irritation studies are

#

recorded in Table 8, Tbere Wos a marked difference in the irritating prop-
erties of BGE and PGE In comparizol with the other ethers and glycidol,
These two compounds wére cnly mildly irritating, while a severe degree
was reached with the individyal scores of all four of tl;e other compounds
and three of these, glycidol, DGE “nd AGE, had average scores Indicating
them to ke severely irrimting, Lespite the Severity of primary injury, n'c‘
blindness or. permanent defects in ithe Cornes, lens or iris resulted from

the apolication.

Skin irritation. The resuits of singie skin appiications appear in

Table 9.  Only DGF would be considered severe after single contact. The
aximum injury grade of erythema (4) was obtained in some raboit with all’
compounds except PGE, however,

¥

Loratory personnel working with these

Tke personal experience of la

compounds confirmed the Ctservation that DGE was by far the most irritating

material when in contact with the sidn,




Toxicologlcal investigaticns ¢ glycidol, wmonochlerohyd,rin
allyl glycidyl cth_.“ bu*yi glycidyl eizer, diglycidyl ether, isopropyl
glycidyl etier, aad pilel..y”l gly ‘IC.”L ether gave the followinz results:

A. -Acute toxicily studies. 1. The LDsg (Gm./Kg.) on Intragas-

tric administration to male mice were: glycidol, C.45: MCEH, 0.18;
AGE, 0.39; BGE, 1.53; OGS, 0.1‘7; IGE, 1.30; PGE, 1.40. The -

2. The LD5g (Gm. /Rg.} on. intragastric administration to male i
rats were. glycidol, 0. 86; MCIH, 0.15; AGE, 4.20: BGE, 2.28; DGE,‘
0.45; IGE, 4.20; PGE, 3.85. '

3. Cn intraperitoneal administraticn to male rats and mice the
LDj5q of BGE were 1.14 aad C. %0 Gm./Kz. respsciively.
. The LDgy {Gm./¥g.) 2n cutam_o 15 apelication to male rabbits

€. On single four-hour vizor exnosure of male mice, the LCgp
(pom) were: glycidol, 420; AGE, 270; £GE, 6C00; CGE, 30; IGE, 1300.

6. On siogle eight-hour VapOT ox
(ppm) wera: glycidol, 580; AGR, 70; B BGE, 1030; 1GE, 1100.

7. Eye irritction grades wore: zlyciZol, AGE and DGE, severe;

Losure of rale rats, the LCsp

'( J

B(w and IGE, moderate; PGE, miid.

8. Skin irritation grades wers: DGE, severe; glyclidol, AGE and IGE,

moderate; BGE and DGR, mild.




B. Chronlc studics, 1. On vapeniad apelication to the Skin of

' ~rabblis, DGE, glyeidol, and PGE causaed severe irritation; AGE and

BGE moderate irritation; IGE siight irritation,

2. [Exposure of rats repeatedly to the vapors indicates that
glycidol at 400 ppm and saturated vapor of PGE cause no indisation of
untoward effect. . IGE at 400 ppra and AGE at concentrations as low as

280 ppm produce evidence of chronic intoxication.

N, -
C. Comparative woxicity. The toxicity classification depends on

the route of administration, and varies from mcderate to practically

nontozice.

2. These compounds ware uriefly compa=ed wity related epoxy

compounds studied by Smyth et al. {1941, 1943, 1654).
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Table 8. Erimary Irritation of Rabiit Feg

Score at (Hours{ g Average® Irritation
Corapeund 1{-2 48 [Score | Score Class ©
43 | 82 | £5
Glycidol g4 61 79 103 683 * Severe
85 {108 83 :
56 | 82 | €0 |
AGE 28 | 20 36 | 03 72 Severe )
96 | 70 | 83 | l
9 7 2
2GE 7 2 Q g 9 Mid
7 2 2
§
5 e7 R
DGE 33 57 1101 165 T4 Savere
o6 | 74 | &4
:
31 €0 4h
IGE g ad 85 o0 4 Mcderate
13 |13 | 5 |
e
- Tl 707
DPGE 9 s |71 1 8 Mild
7 3 0 ’ i

& Averags of 1, 24, and 48 hour readings

D Pased on grading: 0-30 .= milg
31-60 = mcderate
)

\ oy
€0 = severs




NN P
AT T .
g s @ 2
af ¢ o3 o
2] iy F-4 £ ) ke e
] ph 0 el 1y 3! —
a k! U v G 3 o
- G : e
S . (@) = O <4
€3 te ' e = n = ™~
\hu ' . =2 Y] (93} Fog
\Q prev— RSP Mt € e 7 s # -
g
5 &
3] o
5 : ¢ - i’ 5
v 4 2 ‘Q.- "
5, °

Corak

LN

. 4.5

i

i
P I
-
PR
P R
~— '
£t
ll‘u
»
e

Nt O e

M ANCT CICO o

S
4
a

—HO— OOO

Sl BTN

8
~
{

%

Teiw O

e e e e - c—

1
1

o
DI

4 Li

]
]

T

&3 ;
RN oYy S

it

OGN

10D Y OMm

‘
t

i
Cieat ™I DY LA AT Y L R

irr

“n
P
-

LER]

DE NI A

TA 2! =

PRSI AV X I

0:
~

- {

PO 0OM

T Yy ey
- e

3O OO

[l Rt SRS T G I Gy R

TIDIOY et o1 O

OCO Do

(9

.
S,
SR W

foa m
ap Xdp) [ag - |
WY- s €3 T OF < ot i O et N N e R R R TR I L A R T A I — et DY (Y
pE
[x]
.m_w e ) ; 3 T =3
o " .Qw . Q) ) 1) (¢ Mu
i 3] L8 h G B e o ks D 3 5
o o P et : §] ek o O R3] D !
ol 5 £ o4 5y gl e &1 & F|H 2
f 131 i & RS} . It 3 e o Iz & P ﬁ
< %) ' 3 rJ) +1 3] o ‘) 5 3 2 !
n ? 2 % ) X 2 - 0 o
S ~
e ) |
| ;
3 () |
. )] (3 (3
mw & ] O O
~ M .ﬁu = 2. :
. '
¢
—— ™ . S S i

w b 7y

Daman 2t

[

et S e g

PO Catrasem

a

.

(

-

»

Dis con

§




. — o e e ¢ o {
| [ | iooe
o G} b
, M.M o X o~ o ¢3 * v o o1 M R
w1V gy ~ n..w (2] (%0 ] (AN ] et < f
e Feay o %
m gy o @ e PR N - £
| | K
T K | Y
G t i
M . - -
Eh wl \ _ ¥
L3 st f . N S I3 [5a) [N [ Poen
£ 81 _ : : P
Ha e !
ﬁ._. ﬁ.\_n ¢ .
O i i
O OO0ttt | OOO0OOOOO I OO0t .(../\..n. O =t et v Onv\JOOﬂUO_OOO,.A.llw.J@ ME
« ; . . A
lm HAE I [ OO A=t | OC I | o Detsii it OO e 000070 Jnu_On.,.rt...f....i‘ .
; i | _ ;
54 i S CDOMIMNM] | OOt DIN [ OT D 1020 w T DT oY i i B R R B B R S
. ws g ' . B S
= ! am Qete WYt 1 OOQOQIMTHIOODT T “T\.L.-,_...u:. § Ol\,nu_.pn‘..,..‘ TL_(.._I... RPN
= o _bm ONONNNENT L OQoCCcDO ‘OOOOOOru_OE.lO:J 30 DO OO0O »1010111m n
m” Y W PR3 | O Qe it ny b ot b EAREAN _m R SRR K B ~ YT T e “ o
o py G
c . Al oDNan ooooNMN-loCOONMmmlCCHOMNN [OOOCNeE = OD DG MN, YW
Hr de Qs QOO mNME) | Ort QO et CadnN | O it il R I e e e T I
2 1] . . -
s —- H . ~——
e 2.0 DO ~edrd—trmi | OO0 H~OOQO~ | OCOOLOC “O,UCIS 0000000_001131 ; “ as
w.m. ) I LIMNCT | et MMM | QOO SICICT | -ty RU\UOIL.,‘.:{,I«)-IO...,A.Annu ; A
e P .
Y ’ { — f - N
ol L2 Srirdrieirt | OO0O0O0O0O= | OO0 1) QO i & et _OUOOJ)O_COON peasrr U R
i .
o dhlpon.dlﬁza‘d. O e O et CINICY OOOlZZn,ml.., O =3 gt et 12¢..,11.1.1~011233 Lo .
] H - .~
R RN L. R .
“u Fogs H ! w .|“ =
wm Pﬂum ° “ H " mb
& e O . .- 1 . R B
g.w D;&N — 530D Q0 O O~ =t CI QI HUVOWC- | =t ONICIPU O | v DN a0 G0 JUs UL w2005 ST W2 L o P
S e _ | |~ g
— oo beme o e - o+ aror e e Ao 2 e e e e = s " i S B A R R T o
. g P9
> & © b2 g
> 8 3 5 b & I B
o . 3] @) ) ) ) \J oo
e g 2 < m & = & p 0
“ 2 @) “
¢ * 4 t
m -l\w n
/ - — I




¢ Glycidol: Toxicity of
Glycidol e2thers; Toxicity of
1,2-Proparediol, I-chioro-:

Toxicity of

TITLE
THE TOXICOLOGY OF GLYCIDOL AND SCQUE GLCIDYL ETHERS
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surface-irritating effects of glycidol, -mcno-
chlorchydrin, and f£ive related ethers (ally1,
n-butyl, d4i-, isopropyl, and phenyl glycidyl
ethers), including skin and eye irritation,
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ABSTRACT

iy compo mds ware Lietd for @m Emislly ol
chrosie lreitalien. Butadlens dlepezide vae moderedsly touto %o relp
lessickaniie
vapie exposare. Digiyeldyl ether wia slishlly toxle b raidits g
tenatunly, wnd o vepor exposurs B33 odesalsd
Heghly tozie o mics. Polylallyl piyeld

i

@

spcEide T

y tamie lnlreysutriceily end mod

fcally, oblls rosin

Co ebronls gkln applicaticg,
© extramely lrrllaling: buladicne
@glyeidyl elbor, BROR 823 eoniainiog
Eiycidyloboey] and dglyaldyle

sliar, .

8-Butyl glycldgl ether and drlyeidel pesoreiss] ¢lur o
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an sirgic spplicetion, sad o rattlt alkis on receated appll

The Shell Twviiosment Cag.pany &

aew exparimenta] &

sdditiona) ioformation ba obiain. d m game ac

compIunds were 0, 2" -diglye'dyly heayl glyeldyl elber,
ether, Freln X-131, butadiens Meporid |, nd visyloyel
dezided L0 delormine e 1ciie 1zleily

gtration 42 rale, sad In the S+ 0f U =0
g well, 771 of Ui cornpo e snre aptlicd

wssess i lr lr.ootant prooertis g,

Pusults praviously oblilned an eomosunds i aled
& 5 1%

fotlowe:

Diglycidyl ether nad Loen {>md severely Ireltant to skin and e o

' <.‘
f.}

Ldgy for rats and mice respectivaly were 0.45 and 117 G /B

wi-plication o rakbil gldn we

mately 200 ppm) for hds perl

and Hloe ¢t al., 1925}, 1 We ,r¢

were delermlned by vapor exprsira of rats and o

2l

were wads o

rabtlis (U, C. Raport 102) slthas s

g
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1. Aculs Toxzlelly Studies 5

; In ali of the acute laxiclty studies, the LDgg and LCpo valuss were ealeuls -

a4

by the mathed of Litchfleld and Wilccxw (1949). Animels thet ded wers sub
0 necropsy when {easible, snd survivers were killed for necropey 68 e end

85

tzn-day obcervation pericd. Qroos examinsiions wers mak

soctions of sultable Hesues of Rolocisd enimals were preserved 2 10 oo oo

' formalin for microsconic study.

Intregastric administrall ;3. Eutadiena dlapozids,
@ﬁy{&iﬁyf@y@iéyﬁ ather), 0,0’ -diglyuidylphenyl glynidyl m

@

were glvea to grups of five rats (170-160 Om.) of the Leng-Evn

, trically, io graded doges,. by mosns of s ball-polnt soedle e

;o

difficult o sd=elnistes,

X-131, wus

100-megh sleve, aftsr which it woa guapen

wmrised ef leesl twice dally durley e costesdl o

Coltaneoyps erplicatize.  Croaded quonlitisg

ipped besks of groups of five

appdlsd

four male rebblly [1.70-4

Evims strale, end grougs

éirein. Tee Ould wes apread over (o baels

rod, after which the rablits ware wragwad In

toleg retorned to thels e,

Yere carsinlly cbearved for Ue n

Tha rabdite o

i Tea > &%‘%«m af hae . ; : : ﬁ o ‘
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Vapor exposure. Groups of b male rals {120-140 Om.) of the Lemg-Evacs
straln were exposed {or four hoirs to graded concenlmitions of he vapor f

butadiene dlepoxide and vinylcyclchexenes diepozide. Orcups of 8 rats (120-

170 Gm.) 2nd € mice (18-28 Gm.) of the Webster strale were expoesd for §
and elght bours to graded soncentrations of diglyeldyl sther. The emimals were

under observalicn while in (he chawber, ard for sevaral bousy

the succeeding len dsys they were examined dally.

I Roepeated Skin Apulications

2

The compounds were tested ia wo grovps, by & meibod differing slight

from tused ln previous sludies: v “umpounds wers &
slripes acroas the back, 20d lthe sreas wore shaved with

afller cilpping, o ramove all fur and permil complets pe

gary B keep them free of fur during the courpe of (he expariment.

dlepoxide, diglyeidyl ether, paly{ally) glyeldyl ether),
ethor, diglycldylphenyl glycidyl sthar, end Rasis

puses, n-vulyl glycldyl ether (BGE), P and EP
and 16 par cent diglysidyl other w/w) weore usad. MNins
Kg.) of the New Tealond #raln wers elir

slavsd. The follewing day the backs were agaln ¢ haved, and were perled w1

2 ball-pola? pes lato slz croeswise

ainth.  The eleven compounds, each dih

with gable brvahes sevielly, beglnnipg

fump of rabbit B, Fach e

I sreghsd off wis

w T 9 T A
1 Hoes hal ha

DN parn,

A e

Ry

g 5 e o
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Brpiontions were niede Ao days 4 wiek wall cecies for:2u¥od wus comiplets, ) ' .
<riorwototal of B, and the digree of irsi2tlun wag re aedad Just pravicus '_ J s
tach agriizolion, uzlng an arbitrary ecale of £, 1% wos wsually Gsteasary 10 uoe ‘
the ele~tric razor befere sppllcatica, 0 remave now hale growrth. Thae ce 0 @t
were waighed weekly and were guerificed nt g and of the sxporimantal f T
fur recropsy. Samides of 1% o frum each trealed ares, and sectong of T
2rgans of each rabbil, were preservel In 10 per ord frrmalin fop Eigtols § g
M the gecond 3sp eg 9f wodicoticns, wix rasiliis . with fles skmved j . - s
-
reas o1 each bask.  Rescrelan) diglyeid cinap oo olmoetfane diglraidd N -
Ceinera fe 2aa applind o lwo areag, walle SPOQN 67 wag . )
e area p!-ﬁ:rd Wi erth o7 the el tompiunis vag washed off T 2nGiore =
alter or 2 hour; W~ Tther Uires aveas wors vashed aftes paven b brirg. Olha; T
bl experi;iett 2a 1ondosted In the gime minner 09 Lhe pravious sgris Seme

. BFEULTS

I Acule Toxlelty Sudles

The resulis of the asute taxiclty studisr aro summa
At tre highest lavel of vinyleyeluhesens die spoxida [
e msicady galt withla ia bous, and Wan lapacd Int
el Al thae two Weh lav

the raly shoer

Ty prose veld, doaiha ocovrred

rion and & &l beozn =

leng conge
there were two deaths, coe 8l two hours

28%3r animal hed %ﬁiﬁi‘%@h F g 1

was o slightly gwalles ap s of the Ures, Ct Jrooo :
Ogns gevmn et e b % dnae of ; ‘ L
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o of domarcelicn edlsceml ©©

areas of massive damage with & shap L

stomach. Not ziuch change was ceen in rals sacriflced efter ten Goye. Coe

showed atrophy of the thyraus, and the stamachs of all others wers fall «

With poly{allyl glycidyl sther) the slgns wore slmilar fo hose wilh viagl-
eyclohexzene dieposide st high levels. Livers and lungs wers agaia

in en'mals that dled, whils thoss eacrificed st ten days were within &

limits.

At the highest dose of diglycidylpheayl digly

&

¥
rats became sluggish in ten minuizcs, snd Ip twanly mimeles {our of e Owe

ang

tolerated v1de pusilicn. Afler an hour thers was acilcenble wescdlls
occasionel tremors of the entlre body. Four of ibe five ded within toelve

hours, showing congesied lmrs, and & blesched appearance of the intestinen.
’ g g z

A

The highest dose of Resin X-131 tial il we

cangsd po toxle menliestnlions.

Ferculangous absorpiica of dlalycidy] elher.

both specles, ! Om./Hg. In rals, there was dem

cosle sn hour afler the epplication of the highest dose,

thees rals were dead the oozl moraing, and & third dled ahoy

efler he adminlatrallon, The lost animal 1s the g

day. AUl of ibese animals remsalned ¢rseatially o

behevior walll they @ers found doad, escepd (hat loe lagl

21 118 . to 80 ¢

Fud

efoct were noted
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) Among the rabolls, the aaly cign of physlologle disturtense sotad 4
T which occurred trazsieatly ot half an hour 1 an boue ef a i ‘
of the rabbits given 1.0 Om./Kg. dled within 24 hovrs, #
] 2 Cm./Kg, dled within 2¢ hours und the othar fwo sus
N valion periced of eleven daye. Anlmals that subsoous
) found slttiag with elr frunt foct in thclr waler jars in

\ ! humplog sack when disturbed. -The eyelids of thees anlmals w

i edherenl. Rabbits that survived ususlly lost welghl, becoeming

o and their muzzles were ofica dlazclorsd, probably from 3&3@@% Bt the
- .
-3 Tbo backs of the animale were Induraled by the mornlog afler the explls

. tul did oot res=mtle thae areas treated In the Irritatics exverim fod o eite - T
- A
JE Hom Bometimes surplizh, somelimes

nolad oo repealad application did not appear.

osh on

of the roblils ebowsd an apparent edomu of the b

Heom, which progreasad to 2 sulculanasus necrosis.

broks through e slda and dralned for the remalndsr of the

Ewn.

ST 2 the fourth case, the sidm appeared to b&a wobro

At pecropsy, the two rabbite glves 2 Om./Kg. bod no appars

28 flabkey

SRR the vlgcera, ulthough the Kdoezys of coe appeared svme

S of one, the skin was adhercet to the mustls, w
40 0 em. 2cress apparently lovaded the muscle l@y@m v ¥

@&m@ wsre found ln ons of hw threo survivere glven 0.8

malmel hed about 200 ml. of cloar slraw-colored fin porileneed ¢

eed what appeared o be multiple

| ghwwed purplish decsloretions,
i ] m@l@ sbaceagas of W > barorsts
oo - The gall Had: full, wee wry Ench deteedsd
¥
g
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. o Blood studles. The group of rabbits given 1 G . = '
Tyoed, N by cutansous application were bled just tefors the mii@@@&@

Al S twn wroks later
s00 - The decreass in bemoglobln amounted 19 only ops 6F U350 grams, bt &
ser- . of the lack of lntsraal variatico was slgalficent 1o the sarae fegree a8 ke 0P 2
dy . in lsukocyles, when the t test wee applied (P = ¢0. 001} 8t tho coe-Feak Ind T

: 2 The ndividual were a8 followa:

b A
| W@%@m

A
L)
o
&9
‘éja

- WEC wWBC Hb |
LDE L - }

Y Rabbit Mo, 1 180620 13.5 | 4120 12 R 12.8

o Mo, 2 18400 18.0 | 1880 11.0 {dr-2A)
a2iom, S

k 2 . Wo. @ [7B50  13.0 | 4250 120 £700  1&0
wQTa- , " '

Ee Mo. 4 18230 13.0 § 550 11.8 vy 19.0

ickening A, .
Y -

R Vapor toxicity, Rets exposed | var bro hour
alica- ’ )
ghowed peripheral vasndilalicn, slizht nansl dlschesge, and leb erad bew

5 By the end of four boure 4 rals were dead, 8ad the lone survleee EoUUR

od; .
- nagal dlschargs, dlaphragmat., broalhing, lperioaton, end clowdisg

L
: ecorpses. On gross examination, gRIEGUE Alntiess of the cnterle tract w00 actsd
&7

end livers were moitled with areas of E: sreremia.

By the cad of the four -hour exposure B 153 pom, 8l rels woTe &mmmm

el

wneday oy
w5 snd el eplaee.

smrvivors lost welght severaly {149

period and ca nscropay BhO wed wn ol

& ‘?»ﬁ;m

or galpsd walght nor wally

N B Zven at 69 pom the corw

expsoure. he pid thal dled al

congested longs, with two lot

st torae and six Saws el

lolagiar patlern.

¢ BN

of the Wymes and plawm, AL

PETACREET a ae
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AL U0 pom of viayleyiohetens diononide, EUme veswiila:

it were noted during the {ur-Hour exposure. All of the rats died i &9 2z

or within an hour efter removal. Thele llvers end jungs were ctovesicd,

8igns noted and the gross legloas were alimosl (dantieal gt 19 pom, oshe of O
rals survivieg morae than lwo bours after romoval fram the chambes,
At B30 ppm,

three rats dled within three hours 0fier removal &orm fue

tut two gurvived for the ten-day observation ~eriod. Ooe salned il g
78 ¢ g

=9

weight, 7nd oo nezropsy ghowad only atrop hled lastes with wiite gt

otkes galned ocly 2 Goo, la ter days, snd ils liver was pale, a yellowlsh

celor; e retes were aleinlrd.

AL 53T and J2u pom, there @280 no d:atke, 8o definite

3 of fazi=ity,

0o groes leslona.

B oo

Frposure of mice vod rals 4 e -

offecis. There wus som:» neeal dischrgs, and legs &F0

£

tended to muddle, while mlca romaloed sctlve. Animals wars o

when removaed {rom the chamler, bul wit:in 24 hourg s
cloudy corneas, Inercased nagal discharse, closad
was poled ooly lo rats capreed (o 113 ure o me

boveg of exposure. There appcared 10 52 4 a0

vesgeis, perhaps due ih eoalact of the skin wilh

some rals dried vp and fell 0f7 o adaut three dayy, wi

tended to slough afler aboul two wuske

The vsval frdlags sl necropay ‘reluded eox

H
!

ey

a4 disculored yellowleh Uvers, enlapped |

adrenals of whitlsh eolop. S .
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Repeated Skin Apollenlicas
First series(Tubia 3, Pigure 1). Al the tme of removal of e fisel ef
the skin palinted with diglyeidpl ether had ewollea &3 bigh es .8 s Gl agy o9l

&

permrsed ot

deoce of erythems. The same type of gwelllag, bul ol B0 £ov0Fe,
the five stresks of butadiens diepoxids and two of the sirealim of vigylsyelc

depoxide. EPON 828 comlalalng 15 per cent diglyeldyl elhar saveed BovaTe swul

o three "nlmale, wilh ecchymoses, and on a fourth, wiid e

gnimal ghowed a lusmpy sppearance along the slresk. giseldl e

vzused swalllng on cas an'meal, lumpinsis oo thothe

Polylaliyl glycidyl ethar; and 4l

enimal and cochymnscs on andther. Resin X-131 esused lnmpiness

Uze o

i

and ecehymoscs on another. Mosi o thege ellecls =g &

the fioet read

z, just bafore thy stennd eppicatiom,
eryibams of edems WA Very rare thereallar.

By the Ume of the secand reacing,

vends peress e beeky whase Agiyeldsl
e

PON 6

glpidyl othar, oP &

plus 1% per exst dglyeldy

< &1 ¥oLe 18 soms saumals thes B oo

flah sanlleation, rabMl 6 was found dsad (8 Momdng =
54 il

9, and § looned vasy Ul Thess anlmals Lad appas

&

irritated areas aad ¢ oly mouths and

were Althy wlih wi plondy pus.

0l this Ume applioaticns of bub
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Rl while rabblis | and §, although [soking very vikemm and ¢ i .
A entlre sxperimental perlod.  Applicallons of paly{alisl glysidt olbes? vere -
R ; coollnuad afler tha talh, £a the areas webe all 80 covered ©lth sead tal
» ‘ | tian of the campnmd to tha ciin would have bese lopoasiBls, b ;
-8 Scaba of the tas iype were supericlal in asture,
them. The new s'de appeering waa egparsally leas affectsd by e © i
3 ‘ the osiglnal skin, 8o Batl e 8~2rea docreased wilh tims. I soine a2
! Ussue was obvious end halr groath wug palchy. Thiz was :
e ’ hexene depoxida, FPUW 807 plug 3.5 por cent &7 yoid
- ’ ; ether), rad digiyetdylpheay! gly=tdyl ether, laduralsd L.acl aFeas
' . i painied wlilh the fotr mosl Beverve compnunds eomelimas becks away ¢ ‘
vl . szeet 18 one animal.  Thie rut> 't chowed darrhsa, @0 5«
grssy logesta. The heart appeared falty, wilh as g
i 4 wes dlzcolored, aad the spiesa sugose. - . %
S Histslogleally, butadiens di~paxids had the & |
’ % T showed ede - 5, poeresls, and focal caleifization. : %
2led i showed prerosls and focal uleeralion. Vingl &
cand e ssarasls axd edoma; eongulalion pecrosis end e
glyelkdpl ethar), glycldylphenyl glysidyi olbes, a:
o Resls K-181 cad EPON 813 caused odems aad ehrmle Lo
= ; gactions of PPON 828 also chowed L
. ' EPAT 670 et eldyl ollve caus |
- e Ho. o

s Lot At
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Second sasies. The degree of Lrritaton during ihs couree of (e
- is showe by oumerical score 1o Table 4, asd graphed in Pigre 3 Ou e flest
: aoplicatica, resorcinol diglyeldyl ether cauzad dafiaite poelllng, exd epylus
' also rod oo four anlmals. After aboul the third ‘
»
7
x ;
K odf, 7
= caused wery litile trritation during the sxperimental poricd,
god edeme wore occasionally present.
B “There was £o slgnificant dfference between o 7
p seven-hous application of the compaumnds.
Al of s raddiis remalsed in satlaiaclory haalth &rg B
pariod, end all gaised welght normelly.
18-

i
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) ] 3 Study of the wiclty of Eglycidy -1 ather is bempered by e fot Gl Gedle i
! ; pouad 18 0ot etable, end resulls may Le expected o var; with B0 ege of LIS s il ’
; In spits of thls possible variatioa, the legt resulls were not t00 L b &=
: reportad earlier (U, C. Report 205} The perculenscas foziclly 0 FRELLL w60 1
: om./Kg. {LDge) as compared with 1.3 Om./Kg. (ALD) ts &3 eosiier 65l
former LCgg of 3C prm for frur-hour expogare of mics bech
‘ the elght-hour LCgq was ac éa:gm Coatreriwliss, a3
. - atod 900 pom o lhe marller experiment, while 25U 200 pom wad
. rimeal
u ; he effect of dglycidy! ressrcieal when ropealed @ ,
B0l 80 severe 1o the prescol eup carlme 2t 88 1o Bie earlie? work ‘
. E THe may be due o the present uss of the eleclris reszor, wiie i
H removel of the comenund from the sida. In garlic P
clippers were avalialle, pealdual amounts o .
1 ] at ths roots of ihe helr, =4 Frihep
F geven-hour cootact olg tissro SLS 22
o great dlfference between the ¢ {fecta of the oue-bon
§
= K theredore the difference way Mo fus'to individual ¢ o
< ~» glight élfferenses In the 2
eryeialling, while thal used pr * :
) ;’" Presentl supsrlmests now under way indcals B ; .
" ’ rated caly a8 ‘moderalsly ttxic {ullosdag slagis wpaT &0 =g7% WUinea §
! R Aative offect o ropealad exporurs, AnG 4 bs trzal "
cot E

" plags o W

ataly U




Ty

£ -

gkoo

B e e e e ——
b N - s
,'\)‘ : | . ‘ . N K '
e e i B S R S ST e S m
o DT g
-4
S
k toxle cn lotragastric sdminisiration, and diglycldyl stber end vicyisyeloboming | ,
diepoxids ware moderalely tazde o fow -heus Vapor wEpenrs. Digioridd % ‘ _
b Fra alsu alighlly tozde an 3 eutanecus onsilosten. . R .
Tols report contalns data &3 cxin wrltalles obialocd b7 aco - |
technle oo previcualy used, aad (ho mothad of roporteg, wiisd inclzfes cartko
} representation, 1o folt to be 3 conzidoretls ald g 159 .
i atlve changss which oceur with time.  Wa w41 B bapyy » o
© the suitabillty of thig method. - -
Oa the bas's of this study, dizlycis ‘ N
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-~ - ooHELL CHEMICAL COMPANY

pare OCTOBER 22, 197h

10 WOODBURY CHIMICAL PLANT - SENIOR ssow  MANASER - mxzcmww &
RESEA \RCH ENGINEER {H., FRANK) APPLIED PHARMACOLOGY
gl&@u Ma‘i\.ﬁwaﬁf\

3

SUBJECT ﬁ%P&ﬁﬁ&IVE SKIN AND BYD T
. TATION OF F ITU

FIVE SUBSTITU
GLYCIDYL ETHERS

A3

Per your request, T.A.P, has conducted eye and skin

i
studies on five substituted glycidyl ethers {see attached Table
their names and control numbers).

These studies were contracted with the Hine labeoratories, San
F?&ﬁ@lgcc? Calif., and copies of the ﬁlne reports are ettached for your
% reference. (Table I identiries each laborato oIy TEC

under study. )

All substan es were moderate irritants Lo escharntics o
rabbit skin, and slight to extreme irriﬁants to the rabbit eve., Pleszge
?
to Table I for the descriptive evaluation of each compound.

On the basis i
assigned an SPI Classif T
Detergent Alecchol Glyci L L
with & 3 rating. The 5 tin Oct
is based on its eye irritation properties.

It should be noted that these clacg
ebgence of information on these compounds’
on their carcinogenir potential, if anyv.

than Sﬁell S, &f the reso luLs@ﬂ @?
TAP would suggest a comparative d@ualuavlln
two materials. If such & study would be in
euss 1t with you in further detail.

May 1 suggest that
contedners, and recipients
to bazards associated

) TAP would
associates may have
questions about then,

Attachments

cc:  Woodbury
Houston
sSan Romon
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$C1000 {Bev. L&)

“fd,jg Tf»éfﬁ{ i
w_'__.&-' 4’ !L”“ :

._SHE!.L CHEMICAL COMPANY

JANUARY 1h, 1975 ‘?, sz,
10 WOODBURY - P & RTC ~ SHULL DEVELOBMENT - Fox  MANAGER - TOXICOLOGY &
(1. FRANK) ' APPLIED PHARMACOLOCY -

SAN RAMON

SUBJECT PRIMARY SKIN IRRIUTATION TESTS
. WITH . SEVERAL Tb OF J-BUTYL

. GLYCIVYL ETHER-

Per your requests, TAP has conducted skin irritation tesits with the
Tollowing two lots of n-Butyl Glycidyl Ether:

Lot No. OGHIE2 and Iot No. 1OTIELO

Because of your specific reaucst for a h-hour obsecrvaticn time, thn
3 protocol that we would normally follow was modified to include a reading at
2 the end of this period of time. The putches and wrappings werc then recploced
end reedings made ut the usual times of 24 and 72 hours.

The results of these two studies were compared with those of another
lot nugpber of n-Butyl Glycidyl Ether that we had tested fof you in {he past,
and a copy of that report (Hine Report No. 51) is also included for your easy
reference. (livte the difference in the ‘scoring in Report lio. 51, 8s compared
to Reports Io. 58 and 59.) .

At the end of the 2h-hour application period and the 72-hour obscr-
vation pericd, I can detect little real difference between the three materials,
when one lakes into account the differences in scoring ratings and the fact
that the materials werce not compared at the same time,

Lots OONIE2 and JOTHELO showed signif Lcantly ]e“s irritation at the -
end of h hours than they did at the end of 24 hours’ application.

The Draize scores &t the end of the /i-hour exposurs for both lots
were on the order of 3, and certainly less than b,

After you have had a chance to revicw these results, we would be
pleased to explore with you the necessity for a li-hours' exposure with a ok
and 72-hour observation peried, to satisfy the SPIC Code,

~ /ﬁ‘llléw
v, f{ j“{? S/lcz;kf&?f!

Attachuents

ce: Woodbury - P & RIC - Shell Developaent (€. Uzelmaier) w/attach,
Houston - Supv. Reg. ﬁlrzir ~ Chemsical TProducts w/attech.

San Ramon - 1,8, (%) v/ /attach EE=THIS . COpY Fo -
-FOR~GZ
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N INCORPORATED

°

.

PRIMARY SKIN IRRITATIOH TEST OF an-Butyl Glycidyl Ethex, Lot OGNIE2

A, Method: The backs of six New Zealand Wﬂite rabbits were
-8haved from shoulder to flank on the day preceding application.'
Approximately 0.5 ml of the test material was applied to arcas

of intact and abraded skin. The spots were covercd with Elasto-
Plast coverlets and the rabbits were wrapped in elastic bandages.
At 4 hcurs,ithe skin sites were uncovered and scored for irrita-

tion; the patches and wrappings were then replaced for an addi-

vy

tional 20 hours. Readings were made again at 24 and 72 hours.
The scoring method of Drajze was followed each time.
B. Résultﬁ: Individual skin irritation readings are presented

in the iéble. ; . .

At ¢ hours, there was nggative to moderate irritation on
dntact &kin and moderate toﬁsevére irritation on abraded skin,
with no escﬂar present.

At 24-hours, there was moderate irritation on intact skin

! and severe irritation on abfaded skin, with beginning eschar
barely discernible in 2 of the rabbits. '

At 72 hours, there was moderate to severe irritatiocn on in-
tact skin ang severc irritation on abraded skin, with eschar

prxesent in 3 animals.

The primary irritation score was 4.2 which classifies the

substance as severely irxrxitating. {(Escharotic for abraded skin.)




b INCORPORATED

primaxy Skin Irritation (24-llour Exposure}: m-Dutyl Glycidyl Ether,
. Lot OONHEZ
B -1 bradesd Shi
-a 0F nabhi L Intact Skin . FnQ]’.’uL.({l)- in : Score
sging | Number | Erythema | Edemi Erythomd Edcma )
1 0 0 0 2 1.0
2 1 0 1 3 2.5
.
3 0 0 2 2 2.0
TS
4 1 . 0 1 3 2.5
L)
- 1 1 1 3 2 3.5
24 2 2 2 2 3 4.5
nurs 3 2 2 3 3 5.0
.4 1 2 2 3 4.0
5 2 2 3 3 5.0
6 " 1 2 2 3 4.0
1 2 1 4 2 4.5
72 2 3 2 4 3 6.0
Tours 3 3 2 3 3 5.5
4 2 2 3 2 4.5
5 2 3 2 4 5.5
6 3. 3 4 4 7.0

Primary Irritation Score:

Clasnification: Severcely Irritating (Bscharotic for abraded skin.

4.2

o

(a)} Readings of 4 under erythema: escharx
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-

PRIMARY SKIN IRRITATION TEST OF n-Butyl Glycidyl Ether, Lot 10THELO

 * A, Mathod: The backs of six New Zecaland White rabbits were
shaved from shoulder to flank on the day preceding application.
Approximately 0.5 ml of the test material was applied to areas

# of intact and abraded skin. The spots werc covered with Elasto-

plast coverlets and the rabbits were wrapped in elastic bandages.
At 4 hours, the skin sites were uncovered and scored for irrita-~

tion; the patches and wrappings were then replaced for an addi-

» tional 20 hours. . Readings were made again at 24 and 72 hours.
The scqring method of Draize was followed each time.
B. Reéults: Individual skin irritation readings are presented
in the tdgle. .

At 4 hours, there was necgative to moderate irritation on
intact skin and moderatc to sevcfe irritation on abraded skin,
with no e¢schar preéent.

gi At 24 hours, there was moderate irritatién on intact skin

and severe irritation on abraded skin, with beginning eschar barecly
discernible in 2 of the rabbits.

At 72 hours, there was glight to sevgre'irritation cn intact
skin and secvere irritation on abraded skin, with eschar presont
in S5 animals. |

The primary irritation score was 4.3 which classifies the

substance as severely irritating. (Escharotic for abraded skin.)
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.

Primary Skin Irritation (24-Hour Exposure): an=-Butyl Glycidyl Ether,

- Lot 10THRELO
e of |Rakhit Intact Skin AQEEQQiJSkin . Score
2ing Nomhoy Erythena Edama Erytl}ir:‘.a Edema
1 .0 -0 0 ’ 2 . 1.0
2 1 "0 1 T4 3.0
3 0 0 2 2 2.0
rs .
A 1 1 2 4 4.0
5 2 2 p 4 5.0
\ 6 1 1 2 3 3.5
1 2 1 3 3 4.5
2 2 2 3 4 5.5 )
»s 3 2 2 3 3 5.0
4 1 2 2 3 ‘ 4.0
5 2 2 3 3 5.0
6 1 2 2 3 4.0
1 1 o 4 3 4.0
b 2 7 2 4, 3 5.5
B 3 3 "2 4 3 6.0
4 2 1 2 2 3.5
5 2 2 . 4 4 6.0
6 3 2 4 3 6.0
Primary Irritation Score: 4.3
Claspification: Severely Irritating (Escharotic for abraded skin.)

P—— o

Readings of 4 under erythema: eschar




b3h-150-3
N Butyl Glveidal Fiher
CWLR-h3h-201,

Protocol Io. (023

IRRITATION AUD TOXICITY STUDTES OF N BUTYL GLYCIDAL ETHER

I. INTRODUCTION

-

A sample labaled 434-150-3 and identified as N butyl glycidal ether, CULR~434-
201 was received from Shell Developuent Company, Houston, Texas, at the recquest
of Shell Chemical Company for primary skin and cye irritation tests.

New Zealiond White male rabbits approximately 4 months old, weighing 2.5 - 3.0 kg
were used for cuch test. They wore accelimated in the laboratory at least ong
week prior to testing.

II. PRIMARY SKIN IRRITATION

¥ A. Method: The backs of six New Zealand Khite rabbits were shaved from )
shouldor to flank on the day preceding application. Approximately 0.5 ml
of the unidiluted test raterial vas applicd to areas of intact and abradod
skin. The spots ware covered with Llastoplast coverlets and the rabhits
were wrapped in elastic bandages for 24 hours. Reaglings, accordineg to
‘the nmethod of braize, were mads after this time and at 72 hours,

- B. Egégigq: Individual skin irritation roeadings are presented in Table 1.

" The raterial Rroduced eschar on the abraded skin of 211 six rabbits and
on the intact shkin of one rabiit. Duc to the action of the liguid on the
adhesive, remwoval of the tupesr tore or abraded the skin and cschir formed
in those areas, buf Intact skin - with the exception of the one rabbit -
showed warked erythera and cdema but no eschar. The primary lirritation
score (with eschar assigned a maxinum score of 8) was 6.83 which clcssifics
the material as severely irritating to escharotic,

} III. EYE IRRITATION .
A. Method: One-tenth nl of tiue test matorial was instilled into the con-
Junctival sac of cne eye of each of six New %ealand White rabbits. The
eye was held closed for a fow seconds and the animal was returned to its

cage. Readings according to the method of Draize were made at 24, 48,
and 72 hours.

B. Results: Individual cye irritation readings are prezented -in Table 2.
The naterial produced conjunctival irritation in all six rabbits and
iritis and corncal effects in five. The corneal opacity was reversible
in three to seven days. Tho average scores for 24, 48, and 72 hours worae
28.8, 13,0, and 7.3 respectively, which classifies tho material as ex-
tremely irritating,




Table 2 ¢ Priwary Skin Irritation: 434-150-3

Intact Skin Abraded Skin
Tima of | Rabbit ' . -
Peading | Mumber Exytheomna . Edema Exyvthona Edena
24 1 2 1 ' eschar
Hours 2 3 2 - | 4 .. 3
3 3 4 4 4
4 1. 3 -2 4 3
5 3 4 esdhar
& 2 4 4 4
72 1 3 3 i es:thar
Houzxs 2 . 3 2 'esci}:ar
3 R R . . esdnar
. 4 3 2 eschar
. 5 e e “resthar - - - - - - » o esghar
6§ .. R PSRRI R esdhar
. Note: “J'apes were e;(treje.ly adherent due tb solvent action

on adhesive; skin was torn in areas upon removal.

%

Primary Ircritation Score: ' g.g3

Claszsification: Severely Irritaling to Escharotie




Table 2 :  Eye Irrvitation: 434-150-3

R Cornen Conjunctiva
Tim2 of Ravhit - -y - Iris! - - Score
Reading tumber Opacity | Area Nedness| Chemosis Discharra
24 1 1 1 1 2 2 2 22
Hours : -
2 1 3 1 2 2 2 32
3 2 3 2 3 3 3 53
4 o 0 0 1 1 1 6
5 1 2 1 2 2 2 27
<
6 I 1 1 3 3 3 28
Average 28.9
48
Hours 2 i 1, 1 0 1 1 3 13
3 1 2 1 1 2° 2 25
4 0 0 0" 1 1 1 6
& 0 0 0 1 _ 2 2 10
Averaze 13.0
72 1 0 0 0 1 b 12 6
Hours - )
: ‘ 2 1 1 e 1 1 2 17
3 1 1 0 I 1 2 13
4 /] 0 0 1 1 0 4
5 ¢ ' 0 0 1 1 0 p
6 0 ¢] o bi 1 0 p
Averageo . 7.3

Classification: Extreme Irritation




